Interplay between HSF1 and p53 signaling pathways in cancer initiation and progression: non-oncogene and oncogene addiction.
The p53 and HSF1 transcription factors are key players in cellular responses to stress. They activate important signaling pathways triggering adaptive mechanisms that maintain cellular homeostasis. HSF1 is mainly activated by proteotoxic stress, and its induction leads to the synthesis of chaperones that provide proteome integrity. The p53 protein, which is primarily activated in response to DNA damage, causes cell cycle arrest allowing for DNA repair or directs cells to apoptosis, thereby maintaining genome integrity. Both signaling pathways are also involved in neoplastic transformation and tumor progression. Loss of tumor suppressor abilities of the wild-type p53 protein results in oncogenesis, whereas proper HSF1 action, though non-oncogenic itself, actively supports this process. Here, we describe in detail the interplay between the p53 and HSF1 signaling pathways, with particular emphasis on the molecular mechanisms involved, as well as their importance for normal cellular behavior, cancer development, the effectiveness of anti-cancer therapies and their toxicity. Detailed knowledge of the complex interplay between HSF1 and p53 may form a basis for the design of new protocols for cancer treatment.